Abstract: Derivatives of a new type tricyclic system having a 1,4-benzothiazine skeleton are described. The reaction of l-(2-mercaptophenyl)-2//-imidazol-2-ones 2 with excess formaldehyde in acid medium resulted in the formation of 2,4-dihydro-lH-imidazo[5,l-c][l,4]benzothiazin-l-one 3. The starting compounds 2 were prepared by a modification of a previously described method of ring transformation of 3-(2-oxopropyI)-2(3//)-benzothiazoIones in reactions with primary amines.
Introduction
The 1,4-benzothiazines are especially interesting because of their occurrence in nature as well as in medicinal chemistry. The well-recognized pharmacological properties of 1,4-benzothiazines include anti-inflammatory, antihistaminic, ataractic et al. activity (1) . The interesting biological activities of 1,4-benzothiazines containing an additional heterocycle fused to the [c] edge of the benzothiazine nucleus (2-5) prompted us to synthesize compounds having an attachment of imidazole ring to 1,4-benzothizine system for biological evaluation.
In a previous communication (6) we reported the synthesis of imidazo [5,l-i/] [l,5]benzothiazepines 1 by an intramolecular cyclization of derivatives of 2. In the process of our investigation concerning the synthesis of unknown N, S-containing polycyclic systems, we prepared a new ring system -2,4-diliydro-l//-imidazo [5,l-c] [l,4]benzothiazin-1-one 3. In this communication we report an effective method for the synthesis of imidazo [5,l-c] [l,4]benzothiazines 3, using l-(2-mercaptophenyl)-2//-imidazoI-2-ones 2 as starting materials under acid conditions. Compounds 2 have been prepared by modification of a previously described procedure for a ring transformation of the substituted 2(3//)-benzothiazolones 4 in reaction with primary amines (7).
Vol. 9. No. 6, 2003
An efficient approach to the imiclazo [5,1-c] [1, 4] 
benzothiazine skeleton. A novel tricyclic ring system

Results and Discussion
The preparation of imidazo [5,l- According to the previously described procedure the imidazolones 2 were synthesized through an interaction of 3-(2-oxopropyl)-2(3i/)-benzothiazolone 4 with a great excess of the primary amine, in the presence of perchloric acid and by heating at 60-90 °C for 8-48 hours (7) . In this case, along with the imidazolones 2 were obtained the corresponding disulfides 5 as by-products. This method has some disadvantages -with low yields and difficulties to purify the reaction product.
On the other hand the yield of the 1,4-benzotiazines depends to a great extent on the purity of the starting imidazolones 2, due to their possible oxidation to disulfides. This prompted us to fend an alternative way by modifying the reaction conditions. The reaction was carried out in water with moderate excess of amine and were selected a shorter reaction time (3-8 h). After the starting benzothiazolones 4 were consumed (TLC), the excess of the amine was removed under vacuum and the products were isolated after acidification. These new reaction conditions lead to higher yields (68-94 %) and greater purity grade of the products, making them suitable for further synthetic applications.
Any attempt to purify imidazolones 2 results in a loss of the product, due to oxidation. As a result, imidazolones 2a-d, which are thick oil substances, have not been isolated, but subjected to an immediate cyclization to 3a-d. Compounds 2e-h were obtained after acidification as solid substances, and were used in the next step of the cycli/.ation without additional purification.
The cyclization of imidazolones 2 to tricyclic benzothiazines 3 was carried out through an interaction with formaldehyde under acid conditions. There have been attempts to perform this reaction in ethanol, in the absence of acid, but after 48 h boiling of the reaction mixture only a 6 % yield of cyclic product 3 was obtained. In the presence of catalytic amounts of hydrochloric acid, 3 was formed in moderate yield after 60 min boiling (TLC). On the other hand, we established that the reaction is more efficient when carried out in the presence of formic acid with formaldehyde, 
Experimental
Melting points were determined on a Boetius hot-stage microscope and are uncorrected. The IR spectra were determined on a Specord 71 IR spectrometer (Carl Zeiss, Germany) in nujol. 'H-NMR spectra were recorded on a
Bruker AM 400 spectrometer with TMS as internal standard. Mass spectra were obtained with Hewlett Packard 5972 GC-MSD (EI-70 eV). The reactions were followed by TLC on silica gel plates (Merck, 60 F254) using toluene/chloroform/ethylacetate (3:1:1) solvent system (I) for compounds 2 and hexane/ethylacetate/acetic acid (20:20:0.1) solvent system (II) for the rest.
3-(2-Oxopropyl)-2(3f/)-benzothiazolone (4a)
To a mixture of 2(3if)-benzothiazolone (7.56 g, 50 mmol), fine powdered potassium carbonate (4.14 g, 30 mmol) and TEBA (200 mg) in DMF (20 ml) was added chloroacetone (4 ml, 50 mmol). (8) m.p. 104-106 °C).
6-Bromo-3-(2-oxopropyl)-2(3Z/)-benzothiazolone (4b)
Following the above procedure, starting from 11.5 g (50 mmol) 6-bromo-2(3AD-benzothiazolone, leads to the ketone 4b in 82%. M.p. 158-159 °C (from acetonitrile).
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2,3-Dimethyl-2,4-dihydro-l//-imidazo[5,l-c][l,4]benzothiazin-l-one (3a)
3-(2-Oxopropyl)-2(3//)-benzothiazolone (4a) (1.04 g, 5 mmol) and 35 % aqueous methylamin (2.9 ml, 30 mmol) were heated at 60-70 °C in a pressure tube. The mixture was stirred at the same temperature until no starting materia] could be detected by TLC (4 hours, solvent system I). The tube was cooled down to r.t. and NaOH (5 ml, 5 %) was added. The excess of methylamine was removed under vacuum and the reaction mixture was filtered (if necessary to get rid of the disulfide). After being acidified with 5 % HCl, the product 2a separates as thick, heavy oil. After decanting, the oil was dissolved in 85 % formic acid (5 ml) and 37 % formaldehyde (0.75 ml, 10 mmol) was added to it.
The reaction mixture was stirred at r. 3-(2-Oxopropyl)-2(3/f)-benzotliiazolone (4a) (1.04 g, 5 mmol) and propylamine (2.5 ml, 30 mmol) dissolved in water (5 ml) were heated for 4 h with boiling until no starting materials could be detected (TLC). After cooling down to room temperature, NaOH (5 ml, 5 %) was added and the reaction mixture was further processed in the same manner as described for compound 3a. 
